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(54) Alkaline liquid developer for lithographic printing plate and method for preparing 
lithographic printing plate 



(57) An alkaline liquid developer suitable for devel- 
opment of an infrared radiation-presensitized plate for 
use in making a lithographic printing plate, which devel- 
oper comprises at least one selected from the group 
consisting of amphoteric surfactants and cation ic sur- 
factants; a method for preparing a lithographic printing 
plate comprising the steps of imagewise light-exposing 
to infrared radiation, a presensitized plate for use in 
making a lithographic printing plate, said presensitized 
plate having an image-forming layer which comprises 
an IR-absorbing agent, and developing the light-ex- 
posed plate with an alkaline liquid developer comprising 
at least one selected from the group consisting of am- 
photeric surfactants and cationic surfactants. The alka- 



line liquid develpercan provide a highly sharp and clear 
image in a lithographic printing plate without damages 
to the image areas, simultaneously exhibiting highly de- 
velopment performance to the non-image areas. The al- 
kaline liquid developer of the present invention further 
inhibits occurrence of insoluble matter originated from 
a binder resin and/or an IR-absorbing agent as well as 
adherence of the insoluble matter to the surface of a 
plate during processing, while retaining liquid conditions 
suitable for an alkaline liquid developer, and being ca- 
pable of providing a stable processing procedure in an 
extended period. 
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graphic printing plat, pracurspr, i.e., a P'es«pa,»2«d pla» ton mm g on ^ Ms]s o| aig|tal 

P^ralatrad ,o a, "PS pl.»- > *h f « ^"^^ ^7**8 P*» P--»- ^.P~J 

Description of the Prior Art 

l0 00 21 Recently, progress o^^ 

cation (hereunder referred to as UP. KOKA, a e 7 f^ ^J^ &bs J s light s0 as t0 generate the heat, 
material comprising (a) a binder such as a cresol ^ res ^ a bl6| wnose p re -decomposition state be.ng ca- 

and (c) a compound such as ^™™*™ d *^. ? n e mechanism of this materia, is that on IR radiation, the 
pable of substantially decreasing a solubility o sa, ^ b ; nd ^ Th ^ C sjncc the (b ) generates the heat ,n the 

EgM-exposed area becomes alkaline-soluble ^ ^ heat jg absorbed jn . e 

nght-exposed area and then the compound (c) **°^£cZ» of this danism is poor, and therefore the 
degree by a substrate aluminum plate ^ J^SiS is not satisfactory in a development process. Con- 
solubility of the light-exposed area to an f^^^Zl e ns,re the solubility of the light-exposed area, 
sequently, alkaline strength of liqu.d developer mu ^ b ^' S ^° u ^ or of heat . mode type, the resistance of non-heated 
roooA] On the other hand, in the lithograph* J^SJ te P°or under the above highly alkaline concen- 

areas (i.e.. image areas) to dissolution m "^.^^SSTw the surface thereof, said scratched areas may 
tration, and when the image recording ma ^' h .^ areas, particularly fine line areas and the like 

be easily dissolved. Accordingly, there » ^*J™^ h J ^positive-working lithographic printing plate precursor 
are easily impaired. This tendency .s P**™^**™"*™* £ lkaline aque ous solution. 

employing a polymeric compound which >s ^^^S^£^Zti be limited, though said raise in alkaline 
[0005] Consequently, the raise m alkaline strength of liquid ' ^veiop ^ f ^ g hjgh)y sharp 

strength is intended not to leave ""^^ a need for improved sharpness and 

and clear image without impairmen t o *e fonned JjJ^w fjne |jnes an(J the |jka 

reproducibility of images, particularly fine images comprising aomp J materials of IR-laser exposure type, 
0006] incidentally, in association with recenl -^^^^^S^m is more insoluble in an alkaline 
t tends to use an IR-absorbing agent ,n the "nage reco ^^^2 |azWe . when sucn ima ge recording material 
liq uid developerthan a conventional ^^^^^SX^ .R-absort>ing agent is discharged info 
is processed in an alkaline '^' d deve, °^^ component of binder polymers in the image re- 

cipitaled insoluble mailer in the processing lanks. 
DETAILED EXPLANATION OF THE INVENTION 
Summary of the Invention 

,000% Anoth.r <*j» Pt th. pra««ra ,n»ent»n B ^" ^^."Saedlrora.bind.rraalnandtosn IR- a b s p«ng 
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conditions suitable for an alkaline liquid developer, said developer being capable of providing a stable processing 
procedure in an extended period. 

[0009] Another object of the present invention is to provide a method for preparing a lithographic printing plate which 
does not cause the formation of insoluble matter during development processing even when a large quantity of litho- 
5 graphic printing plate precursor are processed over a long time period and which allows stable treatment of a litho- 
graphic printing plate precursor. 

[0010] Under such circumstances, the inventors of this invention have searched a compound which prevents the 
occurrence of insoluble matter and enhances the inhibition on dissolution of image areas in an alkaline liquid developer, 
while retaining liquid conditions suitable for an alkaline liquid developer such as a balance between a suitable alkaline 

10 concentration (hydroxide ion concentration) and Si0 2 concentration, and have found that the use of a specific surfactant 
in a liquid developer can prevent the occurrence of insoluble matter, adherence of said insoluble matter to the surface 
of a plate and deposit of said insoluble matter in processing tanks, and also can inhibit the dissolution of image areas 
on a plato to an alkaline aqueous solution. Thus the inventors have completed the present invention. 
[001 1 ] Consequently, the present invention is directed to an alkaline liquid developer suitable for development of an 

15 infrared raciahon-presensitized plate for use in making a lithographic printing plate, which developer comprises at least 
one selected from the group consisting of amphoteric surfactants and cationic surfactants. The present invention is 
also directed to a method for preparing a lithographic printing plate comprising the steps of imagewise light-exposing 
to infrared radiation . a presensitized plate for use in making a lithographic printing plate, said presensitized plate having 
an image-forming Iriyer which comprises an IR-absorbing agent, and then developing the light-exposed plate with an 

20 alkaline liquid developei composing at least one selected from the group consisting of amphoteric surfactants and 
cationic surfactants. 

Description of the Preferred Embodiments 

25 [0012] The present invention will be described in more detail below. 

[0013] An alkaline liquid developer and a method for preparing a lithographic printing plate according to the present 
invention can be applied to a processing procedure of all kinds of a presensitized plate for use in making a lithographic 
printing plate, said presensitized plate having an image-forming layer which comprises an IR-absorbing agents. 
[0014] The alkaline liquid developer (hereinafter possibly referred to as simply "developer") according to the present 

30 invention is fundamentally an alkaline aqueous solution, and the composition of said alkaline aqueous solution can be 
selected from conventional ones. 

[0015] The alkaline aqueous solution includes an alkaline aqueous solution comprising an alkaline silicate or a non- 
reducing sugar and a base, said solution's pH being preferably from 12.5 to 14.0. The alkaline silicate may be those 
exhibiting an alkalinity when dissolved in water, and examples thereof include an alkali metal silicate such as sodium 
35 silicate, potassium silicate and lithium silicate, and ammonium silicate. Said alkaline silicate may be used alone, or in 
combination. 

[0016] The development performance of the alkaline aqueous solution may be easily modulated by adjusting a molar 
ratio of silicon oxide (Si0 2 ) and an alkali oxide (M 2 0, wherein M represents an alkali metal or an ammonium group) 
which are components of the alkaline silicate, and concentrations thereof. 

40 [0017] The alkaline aqueous solution has preferably the molar ratio between silicon oxide (Si0 2 ) and an alkali oxide 
(M 2 0) (SiO^MgO: molar ratio) of from 0.5 to 3.0, and more preferably from 1 .0 to 2.0. When the molar ratio, Si0 2 /M 2 0 
is less than 0.5, alkalinity of the solution strengthens so as to cause a harmful effect such as etching of an aluminum 
plate which is generally used as a substrate in a lithographic printing plate precursor. When the molar ratio, SiCVJv^O 
is more than 3.0, the development performance of the solution may be degraded. 

45 [0018] The concentration of alkaline silicate in the developer ranges generally from 1 to 10% by weight, preferably 
from 3 to 8% by weight, and more preferably from 4 to 7% by weight. When said concentration is less than 1% by 
weight, the development performance or treatment capacity may be degraded. When said concentration is more than 
10% by weight, precipitated materials or crystals may be easily generated, and gelation may be easily caused during 
neutralization of waste liquid, resulting in an obstacle to the waste disposal. 

so [0019] In the developer based on an alkaline aqueous solution comprising a nonreducing sugar and a base, the 
nonreducing sugar denotes sugars having no reductive property due to the absence of a free aldehyde group or a free 
ketone group. Said nonreducing sugar is classified into trehalose-type oligosaccharides wherein a reductive group and 
another reductive group make a linkage; glycosides wherein a reductive group in a sugar is linked to a non-sugar 
compound; and sugar alcohols which are produced by reducing a sugar with hydrogenation. 

55 [0020] Said trehalose-type oligosaccharides include sucrose and trehalose, and said glycosides include alkyl glyco- 
sides, phenol glycosides, mustard oil glycosides and the like. 

[0021] Said sugar alcohols include D,L-arabitol, ribitol, xylitol, D,L-sorbitol, D.L-mannitol, D,L-iditol, talitol, dulcitol, 
allodulcitol and the like. 
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[0023] in the above nonreduc.ng sugar, preferred are sugar appropriate pH range. 

Lbitol, sucrose and a reduced starch syrup, "^^JSbSon, and'tne concentration thereof in the 

[0024] The above nonreduc.ng sugar may be used alone jbt wg 

Leioper ranges generaiiy from 0.1 to with the above mentioned aika.ine 

[0025] in the developer, an alkaline agent may be usee la* > a base 

silicate or nonreduc.ng sugar, and said ^J^^^JSum hydroxide, potassium hydroxide, lithium 
[0026] The alkaline agent includes .norgan.c aJtahneap nte sucn y ja Dnospha te, sodium secondary 

hydroxide, sodium tertiary phosphate, l^-^Jg ™ nate . sodi I carbonate, sodium carbonate, 
phosphate, potassium secondary P^^^^^SS potassium bicarbonate, ammonium bicarbonate, 
potassium carbonate, ammonium sod, ^T«a^\^ citr ate, sodium citrate and the like. 

Sodium borate, potassium borate and ammonium *£EZ monomethy.amine, dimethy.amine, trimet - 

[0027] The alkaline agent also includes organ c alkal. . amine< djjs0 propylamine, triisopropylamme, n- 



R 1 -NH-(CH 2 ) m COOH 0) 
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R 2 -N " <»> 
(CH : ) p COOH 

^eln R 1 and * independent rep^. . — — — - 4 <° * "* - " " " 
unsaturated. In the formula (II), n and p are norma means o1 a conventional method. The above 

L alkaline liquid develops. .an 9 ee 9. r,«an, *■ OM ' » 9 ^„ „ 00 , % ^ wei9m , « occurence o 

SSSTS — renT^Melope, -ooondlno^e preeen, —n inoldd.e m ine s e,«. one- 
L4 am m onn™ ea«e, pnoephonium eene •*^^*^^S d b, lor example, the following l.neula (1). 
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[0037] Examples of the quaternary ammonium salts include tetraalkyl quaternary ammonium salts represented by 
for example, the following formula (8), modified trialkyl quaternary ammonium salts represented by for example, the 
following formulas (9) to (11), trialkyl benzyl quaternary ammonium salts represented by for example, the following 
formula (12), modified trialkyl benzyl quaternary ammonium salts represented by for example, the following formulas 
5 (13) to (15), alkyl pyridinium salts represented by for example, the following formula (16), modified alkyl pyridinium 
salts represented by for example, the following formulas (1 7) to (1 9), alkyl quinolinium salts represented by for example, 
the following formula (20), imidazolinium salts represented by for example, the following formula (21) and benzimida- 
zolinium salts represented by for example, the following formula (22). 

[0038] Examples of the phosphonium salts include alkyl phosphonium salts represented by for example, the following 
10 formula (23). 

[0039] Examples of the su If onium salts include alkyl sulfonium salts represented by for example, the following formula 
(24). 

[0040] Counter anions of the above compounds are for example, various acid radical ions, an acid ester ion such 
as R-O-SO3', halogen ions, hydroxide ion (OH"), etc. 

15 

(11) R 34 - O — R35 N + — R 3 8 

R37 



(1) R]-N*H 3 



25 n ?4() 

K-» 
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:n + h 2 (12) R39 _^_ C H 2 -(Q> 



Ml 



R 4 R44 

(3) R 5 -Vh (13) R 42 -to-R 4 3-N + — CHH^~)> 

35 R6 R 45 



(4) R 7 -CO— R 8 "N + H N (14) R 46 -CO-NH— R47— N + — CH 2 — 

Rio 



R49 
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Rj-CO-NH— Rp.- N+H \ 



R 13 
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Rl4 (15) R50 _o-R 51 -N + -CH 2 -^J 



(6) R !5 -0— Ri6— N+H 
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(16) R54-N v / 
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(17) R55-CO— R 5 6- N 
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(18) R s7 -CO-NH R58-N + >^3 



(9) 



(10) *2t>' 
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R 24 -CO-R :5 -N + — R 2 8 

R 2 7 

R, 0 -CO-NH— R 3 o—N + — R33 



(19) R59 _0 ~~ R*o~ N \ / 



R 3= (20) R 6 -N + - 
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R65 
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(23) Rfifi— P + — R 6 o 
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(24) R 70 — S + 

^72 
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R 23> R 24> R 26. R 27« R 2* R 29> R 3L R 32> R 33' R 34- R 36. R 37> R 38> R 39« R 40- R 41- R 42> R 44> R 45- R 46> R 48- R 49> R 50> R 52> 

R 53 . R54. R 55. R 57. R 59. R 6v R 6 2 . R 63. R 64- R 65. R 66. R 67> R 6 8 . R 69> R 70- R 71 and R 72 each independently represents 
an optionally substituted, saturated or unsaturated hydrocarbon monovalent group having from 1 to 1 8 carbon atoms. 
The monovalent hydrocarbon group may be a chain or cyclic form. The saturated or unsaturated hydrocarbon mono- 

5 valent group includes an alkyl group, a cycloalkyl group, an alkenyl group, a cycloalkenyl group, an aryl group, an 
aralkyl group, a phenyl group , a benzyl group and the like. The substituerit includes halogen, hydroxyl group and the like. 
[0041] In the above formulas, R 8 , R 12 , R 16 , R 25 , R 30> R 35> R 43» R 47. R si. R 56, R sa and R 60 each independently 
represents a single bond or an optionally substituted, saturated or unsaturated hydrocarbon bivalent group having from 
1 to 18 carbon atoms. The bivalent hydrocarbon group may be a chain or cyclic form. The hydrocarbon bivalent group 

10 includes an alkylene group, a cycloalkylene group, an alkenylene group, cycloalkenylene group, an arylene group, an 
aralkylene group and the like. The substituent includes halogen, hydroxyl group and the like. 

[0042] The above cationic surfactant may be commercially available. Examples of the marketing product thereof are 
triethyl benzyl ammonium chloride manufactured by Tokyo Kasei, Nippon Fine Chemical, etc., tetramethyl ammonium 
chloride manufactured by Tokyo Kasei, etc., triethyl benzyl ammonium bromide manufactured by Nippon Fine Chemical, 

15 etc. inoctyl methyl ammonium chloride manufactured by Koei Kagaku, etc., tributyl benzyl ammonium chloride manu- 
factured by Koei Kagaku, etc., trimethyl benzyl ammonium chloride manufactured by Nippon Fine Chemical, etc., N- 
laury pyridinium chloride manufactured by Koei Kagaku, etc., tetra-n-butyl ammonium hydroxide manufactured by 
Nippon Fine Chemical, etc., trimethyl benzyl ammonium hydroxide manufactured by Nippon Fine Chemical, etc., te- 
iramclhyl ammonium bromide manufactured by Nippon Fine Chemical, etc., lelraethyl ammonium bromide manufac- 

20 tuted by Nippon Fine Chemical, etc., tetra-n-butyl ammonium bromide manufactured by Nippon Fine Chemical, etc., 
and the like. 

[0043] The molecular weight of the above cationic surfactant ranges preferably from 50 to 1 0,000, and more prefer- 
ably from 1 00 to 5,000, and most preferably from 500 to 3,500. When the molecular weight thereof is less than 50, the 
inhibitivc power against the solubility of image areas is not obtained sufficiently, and when the molecular weight thereof 

25 is more than 1 0,000 : the development performance to the non-image areas will be degraded. 

[0044] The above cationic surfactant may be used alone or in combination and the amount thereof in the alkaline 
liquid developer ranges generally from 0.001 to 10% by weight, preferably from 0.05 to 5% by weight, and most pref- 
erably from 0. 1 to 3% by weight. When the amount is less than 0.001 % by weight, the solubility of image areas formed 
is not sufficiently inhibited, and when the amount is more than 1 0% by weight, the inhibitive power against the solubility 

30 of image areas becomes excessive and the development sensitivity is possibly degraded. 

[0045] The use of the above amphoteric surfactant and/or cationic surfactant in an alkaline liquid developer is capable 
of forming an edge-form, highly shrap and clear image without impairment to the formed image areas caused by dis- 
solving the image, even if a highly alkali-soluble high molecular weight compound is used in an image-forming layer 
or alkaline concentration of the developer is raised. Thus the use of the above surfactant in an alkaline liquid developer 

35 is capable of sharply reproducing fine images including dot patterns, fine lines and the like. 

[0046] The above surfactant also adsorbs the deposited insoluble matter which is caused by a binder resin and/or 
an IR-absorbing agent in an alkaline developer, and then the compound exhibits surface activity to increase the dis- 
persion properties of the insoluble matter, and the surfactant ultimately prevents the insoluble matter from adhering to 
a plate and/or depositing in a processing tank. 

40 [0047] The above surfactant per se exhibits an excellent surface activity, and the solubility thereof in an alkaline 
developer is favorable. Additionally, the above surfactant prevents effective components in an alkaline liquid developer 
from depositing in the developer so as to increase the solubility of effective components in the alkaline liquid developer. 
Accordingly, the use of the above surfactant also advantageously contribute to a highly concentrated developer. The 
realization of highly concentrated developer will exhibit improvement of preservation and carrier efficiency of the de- 

45 veloper. reduction of a volume of replenisher-tank, etc., and therefore such realization can exhibit efficacy on a handling 
quality of the developer and reduction of devices. In addition, the use of the above surfactant inhibits in an extended 
period, adherence of insoluble matter to a plate or a processing tank and deposition of effective components in a 
processing device in which the processing procedure is repeatedly performed, without affecting properties which reside 
in the developer, and without a necessity of adjusting a component balance such as the molar ratio of SiOg/MgO and 

so pH, so as to allow a stable processing procedure. 

[0048] The alkaline liquid developer according to the present invention is a developer comprising an alkaline silicate 
or a nonrcducing sugar, and a base. As the cationic component thereof, Li+ Na+, K+ and NH 4 + are conventionally 
used. In particular, a developer system comprising lot of a cation which has a small ionic radius is highly penetrative 
to an image-forming layer, such system being excellent in development performance, however, the system also dissolve 

55 the image area to impair the image. Accordingly, the increase of alkaline concentration should be limited to a certain 
extent, and it is in need of setting of subtle liquid condition in order that simultaneously impairment of the image and 
the image-forming layer which is left on non-image areas (undissolved, left materials) may not be generated. 
[0049] However, the use of cation which has relatively targe ionic radius in a developer inhibits the penetration of 
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devel0 per into an image-forming layer, - 

image areas without decrease of alkaUne cm ^^S^TZi^ cations and ammonium cation may be used 
0050, As the cationic «^^ a ^ 8 p ^^™m 8 y comprise the fo.lowing additives so , as £ en- 
r0051l The alkaline developer according to the presern w KBf d|Sclosed m J.P. KOKAl 

hance the performance of developing: ^^CwJ in J.P KOKAl No. Sho 58-190952 
No Sho 58 75152, chelating agents such as EDTA NTA a d thej ke ^ ^ ^ 

complex compounds such as N-tetradecy.-N.N-dihydroxyethyl bet-e ^d the 

! 374 920, cationic polymers such as quaternary 

SSS5sSs»s 

invention is used is explained below. acC ordinc to the present invention comprises a step of 

0053 The method for preparing a ^^J^^Z^^ making a .ithographic printing piate^said 
maoewise exposing to infrared rad.at.on, a P resens,t,Z 3^ a e , ayer which comprises an IR-absorbmg agent, and a 

?00541 PS pl«« « an '™ 9 °1T 9 J ,S,tonS»r on dgul signals, ««! *>»>« IB-»«o«>mg 

a imaoe through the following mechanism. precursor, merely the light-exposed area of 

gyrates the heat through accumulation oi ^ s0 *^ 

ps oSte is poor in resistance to dissolution in an alkal ne d ^ elope ^ a of alkaline deve ioper in well-balance to 
factan n aS alkaline deveioper can contro. the and therefore the reproduc- 

prtent undesirab.e dissolution ^^^^^^SZL^ of the present invention is particuiady 

mosai The manner of use on the alkaline liqu.d developer accord. ng otn p fje|d of plate . ma k,ng 

Sly in order to realize ^EE^ESE^ EEES ^ ™ ~" ^ 
accoC^^ 

m059] The above automatic processor commonly ^^J^Sons, and a spray device, wherein a hght- 
lomp rises a device for transporting PS = P""J^ ° p ^^^ni^udonfn.m.noBte which ^utjon 
exposed plate is carried horizontally, ^P^^^X PS plate is conveyed and immersed in a process.ng 
fspumpedup.Recently.it has also been ^^l^^^^gMe roll to thus develop the plate. In these 
Tanked up with a processing solution ^^^^E^ a replenished each processing tank, ,n 
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[0060] In this case, an aqueous solution which has the higher alkalinity than the developer can be used as a replen- 
isher into the developer so as to treat a large amount of PS plate over an extended period without a replacement of 
developer in a processing tank. Since the alkaline liquid developer of the present invention facilitates a highly concen- 
trated composition, it is a preferable embodiment to employ the above supplementary manner. 

5 [0061 ] In other words, the alkaline liquid developer of the present invention may be used as a replenishes which has 
a higher alkalinity and a higher concentration with respect of ingredients than those of a developer. 
[0062] The above alkaline liquid developer and replenisher may comprise possibly, various surfactants other than 
the above-mentioned surfactants, organic solvents and the like in order to enhance or repress development perform- 
ance, and enhance dispersion of insoluble matter during development procedure and an ink-affinity of image areas on 

10 a plate. Such surfactant may be selected from anionic, cationic, nonionic and amphoteric surfactants, and such organic 
solvent includes benzyl alcohol and the like. To the above alkaline liquid developer and replenisher, polyethylene glycol 
and/or the derivatives thereof, or polypropylene glycol and/or derivative thereof may be also added. 
[0063] Further, as occasion demands, there may be added to the developer or replenisher, hydroquinone, resorcin, 
inorganic salt reductants such as sodium or potassium salt of sulfurous acid or bisulfurous acid, organic carboxylic 

15 acid, antifoaming agents and water softners. 

[0064] The lithographic printing plate obtained by processing a PS plate with the alkaline liquid developer and op- 
tionally a replenisher according to the present invention may be further subjected to post-treatments with any of wash- 
ing-water, a rinsing solution which commonly comprises a surfactant and a desensitizing gum solution which comprises 
for instance, gum arabic and starch derivatives. The plates can be subjected to any combination of these post-treai- 

20 ments. 

[0065] The PS plate can be processed by a so-called throwaway-processing system in which the PS plate is proc- 
essed with a substantially flesh processing solution. 

[0066] Then, the lithographic printing plate precursor to which the alkali liquid developer according to the present 
invention can be applied will hereunder be described in detail. 

25 [0067] The lithographic printing plate precursor comprises a substrate, an image-forming layer applied onto the sub- 
strate and further an optional other layer. The image-forming layer comprises (A) an IR-absorbing agent as well as at 
least (B) an alkali-soluble high molecular weight compound, and optionally (C) a compound : which may be compatible 
with the alkali-soluble high molecular weight compound to thus reduce the solubility of the alkali-soluble high molecular 
weight compound in an alkaline liquid developer and whose effect of reducing the solubility of the polymeric compound 

30 is lowered through heating and (D) a cyclic acid anhydride. Moreover, in case of a negative-working lithographic printing 
plate precursor, the light-exposed area is cured to give an image area and therefore, the image-forming layer further 
comprises (E) a compound capable of generating an acid through heating and (F) a crosslinking agent capable of 
causing crosslinking by the action of an acid. Each ingredient of the lithographic printing plate precursor will briefly be 
described below. 

35 

(A) IR-Absorbing Agent 

[0068] The IR-absorbing agent (hereunder also referred to as "component (A)") serves to convert infrared rays ab- 
sorbed into heat. 

[0069] As IR-absorbing agents, which may be used in the present invention, there may be listed, for instance, dyes 
or pigments capable of absorbing, at a high rate, infrared rays having a wavelength of not less than 700 nm and 
preferably infrared rays falling within the range of from 750 to 1200 nm, with dyes or pigments having an absorption 
peak falling within the range of from 760 to 1200 nm being more preferred. 

[0070] The foregoing dye materials may be commercially available ones or those known in the literature (see, for 
instance, "SENRYO BINRAN", edited by YUKI GOSEI KAGAKU KYOKAI, Published in Showa 45 (1 970)) and specific 
examples thereof are azo dyes, metal complex azo dyes, pyrazolone azo dyes, naphthoquinone dyes, anthraquinone 
dyes, phthalocyanine dyes, carbonium dyes, quinoneimine dyes, methine dyes, cyanine dyes, squarylium dyes, 
pyrylium dyes and metal thiolate complexes. 

[0071] Among them, preferably used herein include, for instance, cyanine dyes such as those disclosed in, for in- 
stance, Japanese Un-Examined Patent Publication Nos. Sho 58-125246, Sho 59-84356, Sho 59-202829 and Sho 
60-78787; methine dyes such as those disclosed in, for instance, Japanese Un-Examined Patent Publication Nos. Sho 
58-173696, Sho 58-181690 and Sho 58-194595; naphthoquinone dyes such as those disclosed in, for instance, Jap- 
anese Un-Examined Patent Publication Nos. Sho 58-112793, Sho 58-224793, Sho 59-48187, Sho 59-73996, Sho 
60-52940 and Sho 60-63744; squarylium dyes such as those described in : for instance, Japanese Un-Examined Patent 
Publication No. Sho 58-112792; cyanine dyes such as those disclosed in, for instance, G.B. Patent No. 434,875; and 
dihydropyrimidine squarylium dyes such as those described in, for instance, U.S. Patent No. 5,380,635. 
[0072] Preferably used herein also include, for instance, sensitizing agents capable of absorbing near infrared rays 
disclosed in U.S. Patent No. 5,156,938; substituted arylbenzo (thio) pyrylium salts disclosed in U.S. Patent No. 
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in the present invention, there may be listed, for instance, high molecular weight compounds soluble in an alkali aqueous 
solution and having the following acidic groups (1) to (3) in their main chains and/or side chains: 

(1) phenolic group (-Ar-OH) 
5 (2) sulfonamide group (-S0 2 NH-R) 

(3) substituted sulfonamide type acidic group (hereunder referred to as "active imide group") [-S0 2 NHCOR, 

-S0 2 NHS0 2 R, -CONHS0 2 R]. 

[0089] In the foregoing acidic groups (1) to (3), Ar represents a substituted or unsubstituted divalent aryl coupling 
10 group and R represents a substituted or unsubstituted hydrocarbon group. 

[0090] Specific examples of alkali-soluble high molecular weight compounds will be listed below, but the present 
invention is not restricted to these specific ones at ail. 

(1 ) Examples of alkali-soluble high molecular weight compounds carrying phenolic groups are novolak resins such 
is as polycondensates of phenol with formaldehyde, polycondensates of m-cresol with formaldehyde, polyconden- 

sates of p-cresol with formaldehyde, polycondensates of m-/p-mixed cresol with formaldehyde and polyconden- 
sates of phenol, cresol (which may be m-, p- or m-/p-mixed cresol) and formaldehyde; or polycondensates of 
pyrogallol with acetone. In addition, high molecular weight compounds obtained by polymerizing monomers having 
phenol groups on the side chains may likewise be listed as examples. 

20 Examples of high molecular weight compounds carrying phenolic hydroxyl groups on the side chains are those 

obtained by homopolymerizing polymerizable monomers consisting of low molecular weight compounds each hav- 
ing at least one phenolic hydroxyl group and at least one polymerizable unsaturated bond or copolymerizing such 
polymerizable monomers with other polymerizable monomers. 

Examples of such monomers carrying phenol groups are acrylamides, methacrylamides, acrylic acid esters, 

25 methacrylic acid esters or hydroxystyrenes, which have phenol groups on the side chains. 

Specific examples thereof preferably include N-(2-hydroxyphenyl) acrylamide, N-(3-hydroxyphenyl) acryla- 
mide, N-(4-hydroxyphenyl) acrylamide, N-(2-hydroxy- phenyl) methacrylamide, N-(3-hydroxyphenyl) methacryla- 
mide', N-(4-hydroxyphenyl) methacrylamide, o-hydroxyphenyl acrylate, m-hydroxyphenyl acrylate, p-hydroxy- phe- 
nyl acrylate, o-hydroxyphenyl methacrylate, m-hydroxyphenyl methacrylate, p-hydroxyphenyl methacrylate, o-hy- 

30 droxystyrene, m-hydroxystyrene, p-hydroxy- styrene, 2-(2-hydroxyphenyl) ethyl acrylate, 2-(3-hydroxyphenyl) 

ethyl acrylate, 2-(4-hydroxyphenyl) ethyl acrylate, 2-(2-hydroxyphenyl) ethyl methacrylate, 2-(3-hydroxyphenyl) 
ethyl methacrylate and 2-(4-hydroxyphenyl) ethyl methacrylate. 

The foregoing alkali-soluble high molecular weight compound carrying a phenolic group preferably has a 
weight-average molecular weight ranging from 5.0 x 10 2 to 2.0 x 10 5 and a number-average molecular weight 

35 ranging from 2.0 x 10 2 to 1 .0 x 1 0 5 from the viewpoint of the image-forming ability. 

Moreover, the alkali-soluble high molecular weight compounds carrying phenolic groups may be used alone 
or in any combination of at least two of them. When they are used in combination, they may be used in combination 
with polycondensates of phenols carrying an alkyl group having 3 to 8 carbon atoms as a substituent with formal- 
dehyde such as polycondensates of t-butyl phenol with formaldehyde and those of octyl phenol with formaldehyde, 

40 as disclosed in U.S. Patent No. 4,123,279. 

These polycondensates likewise preferably have a weight-average molecular weight ranging from 5.0 x 1 0 2 
to 2.0 x 10 5 and a number-average molecular weight ranging from 2.0 x 10 2 to 1.0 x 10 5 . 

(2) Examples of alkali-soluble high molecular weight compounds carrying sulfonamide groups include polymers 
mainly comprising compounds carrying sulfonamide groups as monomer units such as homopolymers of such 

45 monomers and copolymers obtained by copolymerizing the monomers with other polymerizable monomers. 

Such a polymerizable monomer carrying a sulfonamide group may be ones consisting of low molecular weight 
compounds each having al least one sulfonamide group: -S0 2 -NH- in which at least one hydrogen atom is bonded 
to the nitrogen atom and at least one polymerizable unsaturated bond in the molecule. Preferred are low molecular 
weight compounds each having an acryloyl group, an aryl group or a vinyloxy group and a substituted or mono- 
50 substituted aminosulfonyl group or a substituted sulfonylimino group, among others. 

The foregoing low molecular weight compound may be, for instance, compounds represented by the following 
general formulas (a) to (e), but the present invention is not restricted to these specific compounds: 
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X CO-X 1 -R 2 -S0 2 NH-R 3 



(a) 



R 4 



X CO-X 2 -R 5 -NHS0 2 -B 6 



R e 



CH 2 =C 



(c) 



R 9 — S0 2 -NH 2 



R 10 



CH 2 =C^ (d) 
pil_0— Y 1— R — S0 2 NH R 



R 14 



ch 2 =c^ (e) 
pis_Q_Y 2 -R 16 — NHS0 2 R 



.n—inggene—^^ 
The substituents Ri and R 4 each m ^ enden ^?f^^ n a 9 toms , a cycloalkylene group, an arylene group 
independently represents an ..xylene WjJJJ^ °^Situents R3 R' and R« each independently rep- 
or an aralkylene group, which may have a 8 "^"" e ^" U rbon atoms , a cycloalkyl group, an aryl group or an 
resents a hydrogen atom or an alkyl group ^J^^Ti R 17 each independently represents an alky, 
aralky. group, which may have a substltU ^, J^^ p an aryl group or an aralkyl group, which may have a 
group having 1 lo 12 carbon atoms a ^^Ih SpLently repLents a hydrogen atom or CH 3 . R and 
substituent. The substituents H». R« and #^£E£vZ*P ^ving 1 to 12carbon atoms, a cycloalkylene 

™a^ hL ' " Y1 ^ Y2 ind6Pe 

reP ^ rt h t 9, ;rc 0 fe?a O b^ O sed herein are, tor instance, m-aminosuHonylpheny. methacrylate, N-(p-aminosul- 
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molecular weight compounds each having, in the molecule, at least one active imide group represented by the formula: 
- CO-NH-S0 2 - and at least one polymerizable unsaturated bond or those obtained by copolymerizing such monomers 
with other polymerizable monomers. 

[0092] Specific examples of such compounds suitably used herein are N-(p-toluene- sulfonyl) methacrylamide and 

5 N-(p-toluenesulfonyl) acrylamide. 

[0093] Examples of such compounds suitably used herein also include, in addition to those listed above, polymeric 
compounds obtained by polymerizing at least two polymerizable monomers selected from the group consisting of the 
foregoing polymerizable monomers each carrying a phenol group, polymerizable monomers each carrying a sulfona- 
mide group and polymerizable monomers each carrying an active imide group, or polymeric compounds obtained by 

10 copolymerizing these at least two polymerizable monomers with other polymerizable monomers. 

[0094] When copolymerizing a polymerizable monomer (M1) carrying a phenol group, a polymerizable monomer 
(M2) carrying a sulfonamide group and/or a polymerizable monomer (M3) carrying an active imide group, the mixing 
ratio of these monomers (M1 : M2 and/or M3, by weight) preferably ranges from 50:50 to 5:95 and more preferably 40: 
60 to 10:90. 

15 [0095] In case where the alkali-soluble polymeric compound is a copolymer comprising repeating units of a monomer 
carrying a group selected from the foregoing acidic groups (1) to (3) and repeating units of another polymerizable 
monomer, the resulting copolymer preferably comprises not less than 1 0 mole% and more preferably not less than 20 
mole% of the repeating units derived from the monomer carrying a group selected from the foregoing acidic groups 
(1)to (3). 

20 [0096] This is because if the content of the repeating units derived from the foregoing monomer is less than 10 
mole%, the resulting polymeric compound does not have any sufficient solubility in an alkaline solution and this ac- 
cordingly results in the reduction of the developing latitude. 

[0097] The foregoing copolymer may be prepared by any conventionally known method such as graft copolymeri- 
zation, block copolymerization and random copolymerization. 
25 [0098] Other polymerizable monomers, which are copolymerized with the monomer carrying a group selected from 
the foregoing acidic groups (1) to (3) may, for instance, be those listed bellow as monomers (a) to (1), but the present 
invention is not restricted to these specific ones at all: 

(a) Acrylic acid esters and methacrylic acid esters each carrying an aliphatic hydroxyl group such as 2-hydroxyethyl 
30 aery late or 2-hydroxyethyl methacrylate; 

(b) Alkyl acrylates such as methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate, amyl acrylate, hexyl 
acrylate, octyl acrylate. benzyl acrylate, 2-chloroethyl acrylate, glycidyl acrylate and N-dimethylaminoethyl acrylate; 

(c) Alkyl methacrylates such as methyl methacrylate, ethyl methacrylate, propyl methacrylate. butyl methacrylate, 
amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, benzyl methacrylate, 2-chloroethyl methacrylate, 

35 glycidyl methacrylate and N-dimethylaminoethyl methacrylate; 

(d) Acrylamides or methacrylamides such as acrylamide, methacrylamide, N-methylol acrylamide, N-ethyl acryla- 
mide, N-hexyl methacrylamide, N-cyclohexyl acrylamide, N-hydroxyethyl acrylamide, N-phenyl acrylamide, N-ni- 
trophenyl acrylamide and N-ethyl-N-phenyl acrylamide; 

(e) Vinyl ethers such as ethyl vinyl ether, 2-chloroethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl ether, butyl 
40 vinyl ether, octyl vinyl ether and phenyl vinyl ether; 

(f) Vinyl esters such as vinyl acetate, vinyl chloroacetate, vinyl butyrate and vinyl benzoate; 

(g) Styrenes such as styrene, a-methyl styrene, methyl styrene and chloromethyl styrene; 

(h) Vinyl ketones such as methyl vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone and phenyl vinyl ketone; 

(i) Olefins such as ethylene, propylene, isobutylene, butadiene and isoprene; 

45 (j) N-Vinyl pyrrolidone, N-vinyl carbazole, 4-vinyl pyridine, acrylonitrile, methacrylonitrile or the like; 

(k) Unsaturated imides such as maleimide, N-acryloyl acrylamide, N-acetyl methacrylamide, N-propionyl methacr- 
ylamide and N-(p-chlorobenzoyl) methacrylamide; and 

(I) Unsaturated carboxylic acids such as acrylic acid, methacrylic acid, maleic anhydride and itaconic acid. 

so [0099] The foregoing alkali-soluble polymeric compound preferably has a weight-average molecular weight of not 
less than 2000, a number-average molecular weight of not less than 500, more preferably a weight-average molecular 
weight ranging from 5000 to 300,000, a number-average molecular weight ranging from 800 to 250,000 and a degree 
of dispersion (weight-average molecular weight/number-average molecular weight) ranging from 1 .1 to 10, from the 
viewpoint of the film strength no matter what it is a homopolymers or a copolymer. 

55 [0100] Moreover, in case where the alkali-soluble polymeric compound is, for instance, a phenol-formaldehyde resin 
or a cresol-aldehyde resin, the polymeric compound preferably has a weight-average molecular weight ranging from 
500 to 20000 and a number-average molecular weight ranging from 200 to 1 0000. 

[0101] The content of the alkali-soluble polymeric compound in the image-forming layer preferably ranges from 30 
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fPrab lv 40 to 95% by weight and most preferably 50 to 90% by weight on the basis of the 
to 99% by weight, more preferably 40 to 9b /» oy we y 

total solid content, by weight, of the «™0^"™J ^'compound is less than 30% by weight, the resulting , Image- 

^l^XeT^ polymeric compounds may be used a.one or in any combination. 
(C) „oun d ,whi^ 

meric compound (B) because of the act.on ^J^^^Zbt and has a function (solubility-controll.ng act.on) 
7co^^^ 

S ough heating^ 

the effect of controlling the solubility o the a a - a varie * of conditions such as the aser 

an energy sufficient for the decompose »» *^LT*e resulting image-forming layer may be reduced. For th» 
output and exposure time per.od and he se position temperature of not .ess than 160-C. 

P°" nd , „ cin h for instance used alone as the component (B), "component (A+C) as 
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The component (A+C) , A \ onr1 

on. <A+ C« oossessing the characteristic properties of the both components (A) and 

alkali-solubility thereof. romnonents (A+ C) may be those represented by the following general formula (Z). 

[01 1 3] Examples of the foregoing components (A+O) may 
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[0114] In the foregoing general formula (Z), the substituents R 21 to R 24 independently represent a hydrogen atom 
or an alkyl group having 1 to 12 carbon atoms, an alkenyl group, an alkoxy group, a cycloalkyl group or an aryl group, 
which m*y have a substituent , provided that R 21 and R 22 or R 23 and R 24 may be bonded togetherto form a ring structure. 
15 [0115] Specific examples of the substituents R 21 to R 24 are a hydrogen atom, a methyl group, an ethyl group, a 
phenyl group, a dodocyl group, a naphthyl group, a vinyl group, an allyl group and a cyclohexyl group and these groups 
may have a substiluont. In trvs respect, examples of such substituents are halogen atoms, a carbonyl group, a nitro 
group, a nr.rile group, a sutfonyl group, a carboxyl group, a carboxylic acid ester residue and a sulfonic acid ester 
residue. 

20 [0116] In the foregoing general formula, the substituents R 25 to R 30 each independently represents an alkyl group 
having 1 to 12 carbon atoms, which may have a substituent and specific examples thereof are methyl, ethyl, phenyl, 
dodecyL naphthyl. vinyl, allyl and cyclohexyl groups and these groups may have a substituent. In this respect, examples 
of such substituents are halogen atoms, a carbonyl group, a nitro group, a nitrile group, a sulfonyl group, a carboxyl 
group, a carboxylic acid ester residue and a sulfonic acid ester residue. 

25 [0117] In the foregoing general formula, the substituents R 31 to R 33 may independently represent a hydrogen atom, 
a halogen atom, or an alkyl group having 1 to 8 carbon atoms, which may further have a substituent, provided that the 
substituent R 32 may be bonded to the substituent R 31 or R 33 to form a ring structure and that in case of m>2, a plurality 
of the substituents R 32 may be bonded togetherto form a ring structure. 

[0118] Specific examples of the foregoing substituents R 31 to R 33 are a chlorine atom, a cyclohexyl group or, a 
30 cyclopentyl ring or a cyclohexyl ring formed through coupling of the plurality of the substituents R 32 . These groups may 
further have a substituent. In this respect, examples of such substituents are halogen atoms, a carbonyl group, a nitro 
group, a nitrile group, a sulfonyl group, a carboxyl group, a carboxylic acid ester residue and a sulfonic acid ester 
residue. 

[0119] In addition, m is an integer falling within the range of from 1 to 8 and preferably 1 to 3. 
35 [0120] In the foregoing general formula, substituents R 34 to R 35 may independently represent a hydrogen atom, a 
halogen atom, or an alkyl group having 1 to 8 carbon atoms, which may further have a substituent, provided that the 
substituent R 34 may be bonded to the substituent R 35 to form a ring structure and that in case of m>2, a plurality of 
the substituents R 34 may be bonded togetherto form a ring structure. 

[0121] Specific examples of the foregoing substituents R 34 to R 35 are a chlorine atom, a cyclohexyl group or, a 
40 cyclopentyl ring or a cyclohexyl ring formed through coupling of the plurality of the substituents R 34 These groups may 
further have a substituent. In this respect, examples of such substituents are halogen atoms, a carbonyl group, a nitro 
group, a nitrile group, a sulfonyl group, a carboxyl group, a carboxylic acid ester residue and a sulfonic acid ester 
residue. 

[0122] In addition, m is an integer falling within the range of from 1 to 8 and preferably 1 to 3. 

45 [0123] In the foregoing formula, X" represents an anion such as a perchlorate ion, a tetrafluoroborate ion, a hex- 
afluorophosphate ion, a triisopropylnaphthalene sulfonate ion, a 5-nitro-O-toluenesulfonate ion. a 5-sulfosalicylate ion, 
a 2,5-dimelhylbenzene- sulfonate ion, a 2,4,6-lrimethylbenzenesulfonale ion, a 2-nitrobenzenesulfonale ion, a 3-chlo- 
robenzenesulfonate ion, a 3-bromobenzenesulfonate ion, a 2-fluorocapryl- naphthalenesulfonate ion, a dodecylben- 
zenesulfonate ion, a 1 -naphthol-5-sulfonate ion, a 2-methoxy-4-hydroxy-5-benzoyl-benzenesulfonate ion and a p-tol- 

50 uenesulfonate ion. 

[0124] Among these ions, preferred are alkyl aromatic sulfonate ions such as a hexafluorophosphate ion, a triiso- 
propylnaphthalene sulfonate ion and a 2,5-dimethyl- benzenesulfonate ion. 

[0125] The compound represented by the foregoing general formula (Z) is in general a compound called cyanine 
dye and more specifically, the following compounds are preferably used in the invention, but the present invention is 
55 not restricted to these specific compounds. 
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15 [0126] In case where the foregoing component (A+C) possessing the characteristic properties of the foregoing com- 
ponents (A) and (C) is substituted for these components (A) and (C), the ratio of the amount of the component (A+C) 
to that of the component (B) [(A+C)/(B)] preferably ranges from 1/99 to 30/70 and more preferably 1/99 to 25/75. 



20 



25 



(D) The Cyclic Acid Anhydride 

[0127] In the lithographic printing plate precursor, a cyclic acid anhydride may be further used. The cyclic acid an- 
hydride has, within the structure thereof, a bond conjugated with the carbonyl group of a carboxylic acid anhydride, 
can control the decomposition rate of the carboxylic anhydride through the improvement of the stability of the carbonyl 
group and can generate an acid at an appropriate rate during storage and with the elapse of time. For this reason, the 
cyclic acid anhydride can control the deterioration of the developing ability of the lithographic printing plate precursor 
thus permits the stable maintenance of the developing ability thereof over a long period of time. 
[01 28] Examples of the foregoing cyclic acid anhydrides are compounds represented by the following general formula 
(III) or (IV): 



30 



35 





40 



(III) 



(IV) 



[0129] In the general formula (ill), the substituents R 41 and R 42 independently represent a hydrogen atom, or an 
45 alkyl group having 1 to 1 2 carbon atoms, an alkenyl group, an alkoxy group, a cycloalkyl group, an aryl group, a carbonyl 
group, a carboxyl group or a carboxylic acid ester residue, which may have a substituent. In this respect, the substituents 
R 41 and R 42 may be bonded together to form a ring structure. 

[0130] Examples of the foregoing substituents R 41 and R 42 suitably used herein are a hydrogen atom, or an unsub- 
stituted alkyl group having 1 to 12 carbon atoms, an aryl group, an alkenyl group or a cycloalkyl group, and specific 
so examples thereof are a hydrogen atom or a methyl, ethyl, phenyl, dodecyl, naphthyl, vinyl, allyl or cyclohexyl group, 
and these groups may further have a substituent. 

[0131] In case where R 41 and R 42 are bonded together to form a ring structure, examples of such cyclic groups arc 
phenylene, naphthylene, cyclohexene and cyclopentene groups. 

[0132] Examples of the foregoing substituents are halogen atoms, a hydroxyl group, a carbonyl group, a sulfonic 
55 acid ester residue, a nitro group and a nitrile group. 

[0133] In the foregoing general formula (IV), the substituents R 43 to R 46 independently represent a hydrogen atom, 
a hydroxyl group, a halogen atom such as a chlorine atom, a nitro group, a nitrile group, or an alkyl group having 1 to 
12 carbon atoms' an alkenyl group, an alkoxy group, a cycloalkyl group, an aryl group, a carbonyl group, a carboxyl 
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(E ) The Compound Capable o. Generating Acid Through Heating .. acid . generatin g 
[0139] N the ,mage-forming material is a "^.JJ^^^ Ec^ 

agent") capable o. generating an acid upor . heat in £Z£££!L. the amount of an acid-generating compound 
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solid content, by weight, of the image-forming layer. 

(F) Cross.in.ng Agents Capab.e of Undergoing Crossing by the Action of Acids 
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50 (iii) Epoxy compounds. 

[01 «, ^paee raerea, a,ee ieeiede rdeea dieeie.ed ,e dapaaeee Ua-^iaed P.ree, PePire.aea N e. « 
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18 



EP 1 182 512 A1 



50% by weight on the basis of the total solid content, by weight, of the image-forming layer. 

[0149] The details of the foregoing various kinds of compounds are disclosed in Japanese Un-Examined Patent 
Publication No. 2000-267265. Other Components 

[0150] Moreover, a variety of additives may, if necessary, be added to the image-forming layer of a lithographic 
5 printing plate precursor to which the alkaline developing liquid of the invention is applied. 

[01 51 ] For instance, known additives such as cyclic acid anhydrides, phenols, organic acids and sulfonyl compounds 
may simultaneously be used in order to improve the sensitivity of the image-forming layer. 

[01 52] As the foregoing cyclic acid anhydrides, there may be listed, for instance, tetrahydrophthalic acid anhydride, 
hexahydrophthaiic acid anhydride, 3,6-endooxy- A 4 - tetrahydrophthalic acid anhydride, ct-phenylmaleic acid anhy- 
io dride. succinic acid anhydride and pyromellitic acid anhydride disclosed in U.S. Patent No. 4,115,128. 

[0153] Examples of phenols are bisphenol A, p-nitrophenol, p-ethoxyphenol, 2,4,4'-tri- hydroxybenzophenone, 
2.3.4-trihydroxybenzophenone, 4-hydroxybenzophenone. 4 ^ 4 , ,4 , '- trihydroxy-triphenyl methane and 4,4\3 ,, ,4"-tetrahy- 
droxy-S^.^'-tetramethyl- triphenyl methane. 

[0154] Examples of the foregoing organic acids are those disclosed in, for instance. Japanese Un-Examined Patent 
is Publication Nos. Sho 60-88942 and Hei 2-96755 such as sulfonic acids, sulfinic acids, aikyl sulfuric acids, phosphonic 
acids, phosphoric acid esters and carboxylic acids and more specifically, they include, for instance, p-toluenesulfonic 
acid, dodecylbenzenesulfonic acid, p-toluenesulfinic acid, ethyl sulfuric acid, phenyl phosphonic acid, phenyl phos- 
phinic acid, phenyl phosphate, diphenyl phosphate, benzoic acid, isophthalic acid, adipic acid, p-toluylic acid, 
3.4-dimelhoxy benzoic acid, phlhalic acid, terephthalic acid, 4-cyclohexene-2,2- dicarboxylic acid, erucic acid, lauric 
20 acid, n-undecanoic acid and ascorbic acid. 

[01 55] As the sulfonyl compounds, there may be listed, for instance, bishydroxyphenyl sulfone, methylphenyl sulf one 
and diphenyl disulfone. 

[0156] The amount of the foregoing additional additives such as cyclic acid anhydrides, phenols, organic acids or 
sulfonyl compounds to be incorporated into the image-forming layer preferably ranges from 0.05 to 20% by weight, 
25 more preferably 0.1 to 1 5% by weight and most preferably 0.1 to 1 0% by weight based on the total solid content, by 
weight, of the image-forming layer. 

[01 57] It is also possible to add, to the image-forming layer, a nonionic surfactant such as those disclosed in Japanese 
Un-Examined Patent Publication Nos. Sho 62-251740 and Hei 3-208514 and/or an amphoteric surfactant such as 
those disclosed in Japanese Un-Examined Patent Publication Nos. Sho 59-1 21 044and Hei 4-13149 in order to improve 
30 the stability of processability to developing conditions. 

[0158] Examples of such nonionic surfactants are sorbitan tristearate, sorbitan monopalmitate, sorbitan trioleate, 
stearic acid monoglyceride and polyoxyethylene nonyl phenyl ether. 

[01 59] Examples of amphoteric surfactants are alkyl-di (aminoethyl) glycine, alkyl polyaminoethyl glycine hydrochlo- 
ride, 2-alkyl-N-carboxyethyl-N-hydroxyethyl imidazolinium betaine and N-tetradecyl-N,N-betatne type ones (such as 
35 Amogen K available from Dai-lchi Kogyo (K.K.)). 

[0160] The amount of the foregoing nonionic or amphoteric surfactant to be incorporated into the image-forming 
layer preferably ranges from 0.05 to 15% by weight and more preferably 0.1 to 5% by weight on the basis of the total 
solid content, by weight, of the image-forming layer. 

[0161] It is also possible to add, to the foregoing image-forming layer, an agent for obtaining a visible image imme- 
40 diately after heating through imagewise exposure (hereunder referred to as "printing-out agent") and/or a dye or a 
pigment as an image-coloring agent. 

[01 62] As the printing-out agent, there may be used, for instance, a combination of a compound capable of generating 
an acid upon heating through exposure and an organic dye capable of forming a salt with the acid-generating com- 
pound. 

45 [0163] Specific examples thereof include a combination of an o-naphthoquinone- diazide-4-sulfonic acid halogenide 
with a salt-forming organic dye disclosed in Japanese Un-Examined Patent Publication Nos. Sho 50-36209, Sho 
53-8128 and a combination of a trihalomethyl compound with a salt-forming organic dye disclosed in Japanese Un- 
Examined Patent Publication Nos. Sho 53-36223, Sho 54-74728, Sho 60-3626, Sho 61-143748, Sho 61-151644 and 
Sho 63-58440. 

so [0164] The foregoing trihalomethyl compound may be, for instance, oxazole compounds and triazines compounds 
and they are both excellent in stability with time and can provide clear printed out images. 

[0165] The foregoing image-coloring agent usable herein may be, for instance, the aforementioned salt-forming or- 
ganic dyes as well as other dyes and preferably used herein include, for instance, oil-soluble dyes and basic dyes. 
[0166] Specific examples thereof are Oil Yellow #101, Oil Yellow #103, Oil Pink #31 2, Oil Green BG, Oil Blue BOS, 
55 Oil Blue #603. Oil Black BY, Oil Black BS, Oil Black T-505 (all of these coloring agents are available from ORIENT 
Chemical Industries, Co., Ltd.), Victoria Pure Blue, Crystal Violet (C.I. 42555), Methyl Violet (C.I. 42535), Ethyl Violet, 
Rhodamine B (C.I. 1451 70B), Malachite Green (C.I. 42000), and Methylene Blue (C.I. 52015). Moreover, dyes dis- 
closed in Japanese Un-Examined Patent Publication No. Sho 62-293247 are particularly preferably used in the present 
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ent Publication Nos. Sho 47-5303, Sho 48-63802, Sho 48-63803, Sho 48-96575, Sho 49-38701 and Sho 48-13354, 
Japanese Examined Patent Publication Nos. Sho 41-11222, Sho 45-9610 and Sho 49-17481, U.S. Patent Nos. 
2,797,213, 3,454,400, 3,544,323.. 3,573,917, 3.674,495 and 3,785 : 825, G.B. Patent Nos. 1,227,602, 1,251,345, 
1 ,267,005, 1 ,329,888 and 1 ,330,932 and German Patent No. 854,890. 
5 [0183] These compounds may be used alone or a mixture comprising a combination of several compounds. 

[0184] The amount of these optional additives such as onium salts, o-quinonediazide compounds and aromatic sul- 
fonic acid esters to be incorporated into the image-forming layer preferably ranges from 0.1 to 50% by weight, more 
preferably 0.5 to 30% by weight and most preferably 0.5 to 20% by weight on the basis of the total solid content, by 
weight, of the image-forming layer. 

10 

Substrate 

[0185] The substrate to which the image-forming layer is applied may be, for instance, a pure aluminum plate, alu- 
minum alloy plates, and plastic films that are laminated with aluminum or on which aluminum is vapor-deposited. 

15 [0186] The surface of the aluminum plate is preferably subjected to a surface-treatment such as graining, immersion 
in an aqueous solution of, for instance, sodium silicate, potassium fluorozirconate or a phosphate, or anodization. 
[0187] In addition, preferably used herein also include, for instance, an aluminum plate, which is subjected to a 
graining treatment and then to an immersion treatment using an aqueous sodium silicate solution, as disclosed in U. 
S. Patent No. 2,714,066 and an aluminum plate, which is anodized and then immersed in an aqueous alkali metal 

20 silicate solution, as disclosed in Japanese Examined Patent Publication No. Sho 47-5125. 

[0188] The foregoing anodization treatment is carried out by, for instance, passing an electric current through an 
electrolyte such as an aqueous or non-aqueous solution containing, for instance, an inorganic acid such as sulfuric 
acid, phosphoric acid, chromic acid : nitric acid or boric acid, an organic acid such as oxalic acid or sulfamic acid or a 
salt thereof, wherein these aqueous and non-aqueous solutions may be used alone or in any combination, while using 

25 an aluminum plate as an anode. 

[0189] It is also effective to use the silicate-electrodeposition disclosed in U.S. Patent No. 3,658,662. 
[0190] Moreover, useful substrates also include, for instance, those subjected to an electrolytic graining treatment 
and then the foregoing anodization treatment, such as those disclosed in U.S. Patent No. 4,087,341, Japanese Ex- 
amined Patent Publication No. Sho 46-27481 and Japanese Un-Examined Patent Publication No. Sho 52-30503. 

30 [0191] Useful substrates also include, for instance, aluminum plates each subjected to, in order, surface-graining, 
chemical etching and anodization, as disclosed in U.S. Patent No. 3,834,998. 

[0192] The substrate is subjected to these surface-treatments for a variety of purposes, for instance, for making the 
surface of the substrate hydrophilic, for preventing the occurrence of any detrimental reaction between the substrate 
and the image-forming layer applied thereto and for improving the adhesion of the substrate surface to the image- 
rs forming layer. 

[01 93] A lithographic printing plate precursor can be prepared by applying an image-forming layer as a light-sensitive 
layer onto the surface of a desired substrate, but a primary layer may, if necessary, be formed on the substrate prior 
to the formation of the image-forming layer. 

[0194] Such a primary layer may be formed from a variety of organic compounds, for instance, carboxymethyl cel- 
40 lulose, dextrin, gum Arabic, phosphonic acids carrying an amino group such as 2-aminoethyl phosphonic acid; organic 
phosphonic acids, which may have a substituent, such as phenyl phosphonic acid, naphthyl phosphonic acid, alkyl 
phosphonic acid, glycerophosphonic acid, methylenediphosphonic acid and ethylenediphosphonic acid; organic phos- 
phoric acid, which may have a substituent, such as phenyl phosphoric acid, naphthyl phosphoric acid, alkyl phosphoric 
acid and glycerophosphoric acid; organic phosphinic acids, which may have a substituent, such as phenyl phosphinic 
45 acid, naphthyl phosphinic acid, alkyl phosphinic acid and glycerophosphate acid; amino acids such as glycine and p- 
alanine: and hydrochlorides of amines having a hydroxyl group such as triethanolamine hydrochloride. 
[0195] The foregoing organic compounds may be used alone or in any combination thereof. In a preferred embod- 
iment, the foregoing diazonium salt is applied onto the substrate to form such a primary layer. 

[0196] An organic primary layer comprising at least one organic polymeric compound, which comprises repeating 
so units represented by the following general formula (V) may preferably be used as the foregoing primary layer: 
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r02041 A yellow dye may additionally be mcorpor * 
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102091 In general the dry coated amount (sol. I com , preferably ranges from 0.5 to SS> gin*. 
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method selected from a variety of known methods such as bar coater coating, whirler coating, spray coating, curtain 
coating, dip coating, air knife coating, grade coating and roll coating. 

[021 1] The smaller the coated amount of the coating liquid, the higher the apparent sensitivity of the resulting image- 
forming layer, but the film characteristic properties of the layer are lowered. 

5 [0212] A surfactant such as a fluorine-containing surfactant disclosed in Japanese Un-Examined Patent Publication 
No. Sho 62-170950 can be incorporated into the coating liquid for forming an image-forming layer in order to improve 
the coating characteristics of the liquid. The amount thereof to be added preferably ranges from 0.01 to 1% by weight 
and more preferably 0.05 to 0.5% by weight on the basis of the total solid content of the image-forming layer. 
[0213] The lithographic printing plate precursor used in the present invention can be recorded with an IR laser and 

10 further the printing plate precursor can likewise be recorded by a UV lamp or can thermally be recorded using, for 
instance, a thermal head. 

[0214] The foregoing IR laser is preferably a laser emitting IR rays having a wavelength ranging from 700 to 1200 
nm and more preferably a solid state laser or a semiconductor laser capable of emitting infrared rays having a wave- 
length falling within the same range specified above. 
15 [0215] The present invention will hereinafter be explained in more detail with reference to the following non-limitative 
working Examples. 

Examples 

20 Preparation of Lithographic Printing Plate Precursor 

[0216] An aluminum plate of 0.3mm thick (grade 1050) was washed with trichloroethylene to be degreased, and 
surface-grained with a nylon brush and an aqueous suspension of 400 mesh pumice stone, and then sufficiently washed 
with water. The aluminum plate was then subjected to an immersed-electrolytic etching in a 25% aqueous solution of 

25 sodium hydroxide at 45°C for 9 seconds, washed with water, and further immersed in a 20% aqueous solution of nitric 
acid for 20 seconds, and washed with water. The etching amount of grained surface was about 3g/m 2 . Then it was 
anodized in a 7% aqueous solution of sulfuric acid at a DC current density of 15 A/dm 2 so that the thickness of the 
resulting anodized layer was 3 g/m 2 , washed with water, and then dried. Thereafter, the aluminum plate was treated 
with a 2.5% aqueous solution of sodium silicate at 30°C for 1 0 seconds, coated with the following coating solution of 

30 primary layer, and dried under 80°C for 1 5 seconds to obtain a substrate. The coated amount of the primary layer after 
drying was 1 5mg/m 2 . 

<Coating Solution of Primary Layer> 



35 



[0217] 



Copolymer P (molecular weight: 28,000) represented by the formula below 0.3g 
Methanol 100 9 
Water 1 9 
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— (-CH 2 C-} 




— fcH 2 C-) 
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COOH 



CH 2 N + Et 3 Cr 
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Copolymer P 
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<Synthesis of Specific Copolymer 
Example of Synthesis (Specific Copolymer 1) 

wmmmmmm 

rssssMcssssss- — "Z 

precursor. 

<Coating solution of Image-foaming Layer> 
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[0221] 

The above specific copolymer 1 ^nert (BM molecular weight of 8,000, 

M p-cresol novolac Component (B)] (m/p ratio o». 
comprising 0.5% by weight of unreacted cresol) 
Cyanine dye A [Component (A+C)l 
Phthalic anhydride [Component (D)l 

srrr — rrr — * — « - 

Chemicals, Inc.) 
Mcthy ethyl ketone 
1 -Methoxy-2-propanol 




es 1 to 16 and uompaiduvc ,_~«... r .- , 

^ oc fftiiftws Diverse amphoteric surfactants were 
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to 16. 

[0223] Comparative developer (1) to be used in Comparative Example 1 was prepared according to the above pro- 
cedure, provided that the amphoteric surfactant was not added. 

5 [Examples 1 7 to 45 and Comparative Example 2] 

[0224] Si0 2 -containing alkaline liquid developers were prepared as follows. Diverse cationic surfactants were added 
in various amount summarized in the following Table 1 to one litter of aqueous solution comprising 4% by weight of 
potassium salt whose molar ratio of Si0 2 /K 2 0 was 1.1 to obtain Developers (17) to (45) according to the present 
10 invention to be used in Examples 17 to 45. 

[0225] Comparative developer (2) to be used in Comparative Example 2 was prepared according to the above pro- 
cedure, provided that the cationic surfactant was not added 
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[Examples 46 to 61 and Comparative Example 3] 

[0226] Nonreducing sugar-containing alkaline liquid developers were prepared as follows. Diverse amphoteric sur- 
factants were added in various amount summarized in the following Table 2 to one litter of aqueous solution comprising 
5% by weight of potassium salt consisting of a combination of a nonreducing sugar and a base: D-sorbitol/pottasium 
oxide K 2 0, and 0.015% by weight of Olefin AK-02 (manufactured by Nisshin Chemicals, Inc) to obtained Developers 
(46) to (61 ) according to the present invention to be used in Examples 46 to 61 . 

[0227] Comparative developer (3) to be used in Comparative Example 3 was prepared according to the above pro- 
cedure, provided that the amphoteric surfactant was not added. 

[Examples 62 to 90 and Comparative Example 4] 

[0228] Nonreducing sugar-containing alkaline liquid developers were prepared as follows. Diverse cationic sur- 
factants were added in various amount summarized in the following Table 2 to one litter of aqueous solution comprising 
5% by weight of potassium salt consisting of a combination of a nonreducing sugar and a base: D-sorbitol/pottasium 
oxide K 2 0 to obtain Developers (62) to (90) according to the present invention to be used in Examples 62 to 90. 
[0229] Comparative developer (4) to be used in Comparative Example 4 was prepared according to the above pro- 
cedure, provided that the cationic surfactant was not added. 

[0230] The surfactants used in the above Developers (1 ) to (90) were depicted below. 
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(c) C 12 H 25 N 
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CH.CHXOOH 
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(d) C J2 H 2 5N X 



CHXH0COONH4 
' " (k) C 13 H 35 -NH-CH 3 CH 2 COONa 



CH 2 CH 2 COOH 
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Table 1 



Si0 2 -containing Developers (1) to (45) 


Developer No. 


Surfactant 


Concentration of the Surfactant (g/iittle) 


(1) 


(a) 


0.01 


(2) 


(a) 


1.0 
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Table 1 (continued) 
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Table 1 (continued) 



Si0 2 -containing Developers (1) to (45) 



Developer No. 


Surfactant 


Concentration of the Surfactant (g/little) 


(40) 


(ii) 


1.0 


(41) 


(ij) 


1.0 


(42) 


(kk) 


1.0 


(43) 


(II) 


1.0 


(44) 


(mm) 


1.0 


(45) 


(nn) 


1.0 



75 

Table 2 





Nonreducing sugar-containing Developers (46) to (90) 




Developer No. 


Surfactant 


Concentration of the Surfactant (g/little) 


so 


(46) 


(a) 


0.01 




(47) 


(a) 


1.0 : 




(48) 


(a) 


10.0 




(49) 


(a) 


100.0 


25 


(50) 


(b) 


1.0 




(51) 


(c) 


1.0 




(52) 


(d) 


1.0 


30 


(53) 


(e) 


1.0 




(54) 


(f) 


1.0 




(55) 


(g) 


1.0 


35 


(56) 


(h) 


1 .U 


L. (5?) 


(I) 


1.0 




(58) 


0) 


1.0 




(59) 


(k) 


1.0 


40 


(60) 


(I) 


1.0 




(61) 


(m) 


1.0 




(62) 


(n) 


[ 10 


45 


(63) 


(o) 


1.0 


(64) 


(P) 


1.0 




(65) 


(q) 


0.01 




(66) 


(q) 


1.0 


50 


(67) 


(q) 


100.0 




(68) 


i (r) 


1.0 




(69) 


(s) 


1.0 
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(70) 


(t) 


1.0 




(71) 


(u) 


1.0 




(72) 


(v) 


1.0 
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Table 2 (continued) 



— i 1 1 _ _x «f th» Qnrfarttant 



Developer No. Surfactant 



(73) 



(74) 



(75) 
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conce ntration of the Surfactant (g/little) 
1 .0 



1.0 
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[0231] Tneaboveobtained^ograp^ 

an output power of SOOrnW, a wave length of 830nm oeQnnKl o 
Jpeed of 5m/sec, and maintained at 25°C. an automatic proC essor, PS900NP 

r02321 The lithographic printing plate precursor thus . treated ^was p at „ deve , 0 pment temperature of 

lithographic printing plate. 

evaluation on Balance of Image Area/Non-image Area> 
[Evaluation on Development of Non-image Area] 

?oning on a printed matter was also evaluated. 

Crlteria; , h ,on P d and there was observed no undissolved, left materia.s on the 

on the printed matter was observed. 
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[Evaluation of Impairment of Image Area ] 

[0234] Impairment of the image areas of the above lithographic printing plate obtained by processing at the given 
temperature was visually determined. 
5 Criteria: 

O: There was observed no impairment in the image areas. Color defect of the image areas on the printed matter 

was not observed. K 

A: Image density was slightly decreased, and the impairment of the image areas was partially observed. Color 
10 defect of the image areas on the printed matter was not observed. 

x: Image density was largely decreased, and the impairment of the image areas was partially observed. Color 
defect of the image areas on the printed matter was observed. 



15 



[0235] The results of the above evaluation are summarized in Tables 3 to 6. 
<lnsoluble Matter in Developed 



[0236] The developer which had been used in the processing of 1 m* 1 0m* or 1 0Om* plate per one litter was left in 
a refrigerator at 5°C. at room temperature at from 20 to 25«C, or in a thermostatic chamber at 35°C for one month, 
20 and then the insoluble matter in the developer was observed. 
Criteria 



O: There was no insoluble matter. 

A: There was slightly insoluble matter, but the insoluble matter was dissolved and eliminated by shaking. 
25 x : There was insoluble matter, even if the developer was shaken. 



[0237] The results obtained are summarized in Tables 7 to 1 0. 

Table 3 



30 


Example No 


Developer No. 


Development of Non-Image Area 


Impairment of Image Area 






Development temperature 


Developr 


■nent temp 


>erature 








25°C 


28°C 


30°C 


25° C 


28°C 


30°C 


35 


1 


(D 


O 


o 


o 


O 


O 


O 


2 


(2) 


O 


o 


o 


o 


o 


O 




3 


(3) 


o 


o 


o 


o 


o 


O 




4 


(4) 


o 


o 


o 


o 


o ! 


o 


40 


5 


(5) 


o 


o 


o 


o 


o 


0 




6 


(6) 


o 


o 


o 


o 


o 


o 




7 


(7) 


o 


0 


o 


o 


o 


o 


45 


8 


(8) 


o 


o 


o 


o 


o 


o 


9 


(9) 


o 


o 


o 


o 


o 


o 




10 


(10) 


o 


0 


o 


o 


o 


o 




11 


01) 


o 


o 


o 


o 


o 


0 


50 


12 


(12) 


o 


o 


0 


o 


o 


o 




13 


(13) 


o 


o 


o 


o 


o 


o 




14 


(14) 


o 


o 


o 


o 


o 


o 


55 


15 


(15) 


o 


o 


o 


o 


0 


o 


16 


(16) 


o 


o 


o 


o 


o 


o 
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Table 3 (continued) 



Example No 



Developer No. 



Development ot Non-Image Area 



Development temperature 



25° C 



28°C 



30° C 



impairment ot Image Area 



Development temperature 



25° C 



10 




28° C 


30°C 


A l 


X 



Development of Non-Image Area 



Impairment of Image Area 
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Table 4 (continued) 



Example No. 


Developer No. 


Development of Non-Image Area 


Impairment of Image Area 


Development temperature 


Develop 


ment temj 


Derature 






25°C 


30°C 


35° C 


25°C 


30°C 


35° C 


Comparative Example 
2 


Comparative 
developer (2) 


X 


A 


0 


O 


X 


X 



Table 5 



txampie imu 


Dpvelooer No 


Development of Non-Image Area 


Impairment of Image Area 


Development temperature 


Develoo 

I—/ w V vlwU 


nent temp 


>erature 






25°C 




QAOf 


25° C 


28°C 


30°C 


Ad 




O 


o 




o 


o 


o 


A 7 


v+' ) 


O 


o 


u 




o 


o 


A Q 


\r*°) 


0 


o 


o 




o 


o 


A O 

49 




O 


o 


o 


o 


o 


O 


50 


(50) 


0 


o 


o 


CJ 


\J 


r\ 
\J 


51 


(51) 


o 


o 


o 


o 


o 


o 


52 


(52) 


o 


o 


o 


o 


o 


o 


53 


(53) 


o 


o 


o 


o 


o 


o 


54 


(54) 


o 


o 


o 


o 


o 


o 


55 


(55) 


0 


o 


o 


o 


o 


o 


56 


(56) 


o 


o 


o 


o 


o 


o 


57 


(57) 


o 


o 


o 


o 


o 


i o 


58 


(58) 


0 


o 


0 


o 


o 


o 


59 


(59) 


o 


o 


o 


o 


o 


o 


60 


(60) 


0 


o 


o 


o 


o 


o 


61 


(61) 


o 


o 


o 


o 


o 


o 


Comparative Example 
3 


Comparative 
developer (3) 


X 


A 


o 


o 


A 


X 



Table 6 



Example No. 


Developer No. 


Development of Non-Image Area 


Impairment of Image Area 


Development temperature 


Develop 


ment temf 


Derature 






25°C 


30°C 


35°C 


25° C 


30° C 


35° C 


62 


(62) 


0 


o 


o 


O 


O 


O 


63 


(63) 


O 


o 


o 


o 


O 


o 


64 


(64) 


0 


o 


0 


o 


O 


o 


65 


(65) 


0 


o 


o 


o 


O 


o 


66 


(66) 


0 


o 


o 


o 


o 


o 


67 


(67) 


0 


o 


o 


o 


o 


o 
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Table 6 (continued) 
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Table 7 (continued) 



Insoluble Matter In Developer 


Example No. 


Developer No. 


Throughput (plate m 2 /litter) 




1 


10 


100 


1 


10 


100 


1 


10 


100 






Storage Temperature 








5°C 


o 


f\ oco/ 


— ' 




ocop 




5 


(5) 


O 


o 


o 




\J 


\J 


\j 






6 


(6) 


O 


o 


o 


u 


u 


r\ 
VJ 


\j 






7 


(7) 


O 


o 


o 


o 












8 


(8) 


o 


o 


o 


o 


o 


0 


o 


o 


o 


9 


(9) 


o 


o 


o 


o 


o 


o 


o 


o 




10 


(10) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


11 


(11) 


o 


o 


o 


o 


o 


0 


o 


o 


o 


12 


(12) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


13 


(13) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


14 


(14) 


o 


o 


0 


o 


o 


o 


o 


o 


o 


15 


(15) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


16 


(16) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


Comparative Example 
1 


Comparative developer 
(1) 


X 


X 


X 


A 


X 


X 


o 


A 


X 
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Table 8 



Insoluble Matter in Developer 


Example No. 


Developer No. 


Throughput (plate m 2 /litter) 




1 


10 


100 


1 


10 


100 


1 


10 


100 






Storage Temperature 








5°C 


20~25°( 






35°C 




17 


(17) 


O 


o 


o 


o 


o 


o 


o 


o 


o 


18 


(18) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


19 


(19) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


20 


(20) 


o 


o 


o 


o 


o 


0 


o 


o 


o 


21 


(21) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


22 


(22) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


23 


(23) 


0 


o 


o 


o 


o 


0 


o 


o 


O ! 


24 


(24) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


25 


(25) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


26 


(26) 


o 


o 


o 


o 


o 


0 


o 


o 


o 


27 


(27) 


o 


o 


o 


o 


o 


o 


o 


o 


0 


28 


(28) 


o 


o 


o 


o 


0 


0 


o 


0 


o 


29 


(29) 


o 


o 


o 


o 


o 


o 


o 


o 


o 
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10 



15 



20 



25 



Table 8 ( continued) 
insoluble Matter in Developer 



Example No. 



30 



35 



Developer No. 



Throughput (plate m 2 /litter) 



10 



100 



10 



100 



10 



100 



Storage Temperature 



30 



31 



32 



(30) 
(31) 



33 



34 



(32) 



(33) 



(34) 



37 



38 



39 



40 



41 



(35) 



(36) 



(37) 



5°C 



O 



o 



o 



o 



o 



o 



20~25°C 



o 



(38) 



(39) 



O 



O 



(40) 



42 
43 
"44" 



45 



Comparative Example 



(41) 



(42) 



(43) 
(44) 



(45) 



Comparative developer 
(2) 



O 

cT 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



35°C 

o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 
o" 



o 



o 



o 



o 



o 



o 

~0~ 



o 



o 

"o" 
"o" 

o 



o 



o 



o 



Table 9 



Insoluble Matter in Developer 



Throughput (plate m 2 /litter) 



40 



45 



50 



55 
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Table 9 (continued) 



Insoluble Matter In Developer 


Example No. 


Developer No. 


Throughput (plate m 2 /litter) 




1 


10 


100 


1 


10 


100 


1 


10 


100 






Storage Temperature 








5°C 


20~25°C 




35° C 




55 


(55) 


O 


o 


o 


o 


o 


o 


o 


o 


o 


56 


(56) 


O 


o 


0 


o 


o 


0 


o 


o 


0 


57 


(57) 


O 


o 


o 


o 


o 


o 


O I 


o 


o 


58 


(58) 


O 


o 


0 


o 


0 


o 


o 


o 


o 


59 


(59) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


60 


(60) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


61 


(61) 


o 


o 


0 


o 


0 


o 


o 


o 


0 


Comparative Example 
I 3 


Comparative developer 
(3) 


X 


X 


x 


A 


x 


X 


o 


A 


X 



Table 10 



25 


Insoluble Matter in Developer 




Example No. 


Developer No 


Throughput (plate m 2 /litter) 








1 


10 


100 


1 


10 


100 


1 


10 


100 


30 






Storage Temperature 








5°C 


20~~25°( 






35° C 






62 


(62) 


O 


o 


o 


o 


o 


o 


o 


o 


0 




63 


(63) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


35 


64 


(64) 


o 


o 


o 


o 


o 


o 


o 


o 


o 




65 


(65) 


o 


o 


0 


o 


o 


0 


o 


o 


o 




66 


(66) 


o 


o 


o 


o 


o 


o 


o 


o 


o 


40 


67 


(67) 


O [ 


o 


o 


o 


o 


o 


o 


o 


o 




68 


(68) 


o 


o 


0 


o 


o 


0 


o 


0 


o 




69 


(69) 


o 


o 


o 


o 


o 


o 


o 


o 


o 




70 


(70) 


o 


o 


0 


o 


o 


o 


o 


o 


o 


45 


71 


(71) 


o 


o 


0 


o 


o 


o 


o 


o 


o 




72 


(72) 


o 


o 


o 


o 


o 


o 


o 


o 


o 




73 


(73) 


o 


o 


0 


o 


o 


0 


o 


0 


o 


50 


74 


(74) 


o 


o 


o 


o 


o 


0 


o 


o 


o 




75 


(75) 


o 


o 


0 


o 


o 


0 


o 


o 


o 




76 


(76) 


o 


o 


0 


o 


0 


0 


o 


o 


o 




77 


(77) 


o 


o 


o 


o 


o 


0 


o 


o 


o 


55 


78 


(78) 


o 


0 


0 


o 


o 


0 


o 


o 


0 




79 


(79) 


o 


o 


o 


o 


o 


0 


o 


o 


o 
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Table 10 (continued) 




30 



35 



40 



1 - rj^ssss*-" --p— 1— 

teric surfactant and cationic surfactant. 



R 1 -NH-(CH 2 ) m COOH 



ic surfaciant is selected from the group consisting 



(I) 



so 



55 



R--N 



/ (CH 2 )„COOH 



(CH 2 ) p COOH 



(") 



wherein R 1 and R 2 



independentiy represent a hydrocarbon group having carbon atoms 



of 4 to 30, and m, n and 
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p independently represent an integer of from 1 to 10. 

The alkaline liquid developer of claim 1 wherein the cationic surfactant is selected from the group consisting of 
amine salts, quaternary ammonium salts, phosphonium salts and sulfonium salts. 

A method for preparing a lithographic printing plate comprising the steps of imagewise light-exposing to infrared 
radiation, a presensitized plate for use in making a lithographic printing plate, said presensitized plate having an 
image-forming layer which comprises an IR-absorbing agent, and developing the light-exposed plate with an al- 
kaline liquid developer comprising at least one selected from the group consisting of amphoteric surfactant and 
cationic surfactant. 
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